Abstract-The iminophosphine-palladium(0) complex [Pd(dmfu)(P-N)] [dmfu ¼ dimethyl fumarate; P-N ¼ 2-(PPh 2 )C 6 H 4 -1-CH@NC 6 H 4 -4-OMe] is a very efficient catalyst for the Suzuki coupling. In the reaction of aryl bromides with phenylboronic acid, turnover numbers up to ca. 200,000 are obtained at 110°C in 2 h. Good rates are obtained also with the sterically hindered and electronically deactivated 2-bromo-1,3,5-trimethylbenzene. The complex is able to catalyze the exhaustive arylation of 2, 3,7, 8, 12, 13, 17, 10, to yield the corresponding undecaaryl substituted derivative.
The transition metal catalyzed cross-coupling reaction of aryl halides with organoboron compounds (Suzuki reaction) is one of the most efficient methodologies for the formation of new carbon-carbon bonds. 1 In particular, this reaction provides an effective method for the preparation of biaryls, which are important intermediates in fine chemistry.
2 A wide variety of palladium 1;3;4 or nickel 5;6 derivatives has been used to catalyze the Suzuki reaction. Among the most recent achievements, the development of catalysts able to secure extremely high turnover frequencies 3 and the use of palladium 4 and nickel 6 'ligand free' catalysts are to be mentioned.
Recently, we have reported that zerovalent palladiumiminophosphine species such as complex 1 of Scheme 1 are highly active catalysts in the Stille reaction. 7 Owing to the similarity of the two reactions, this finding prompted us to investigate the activity of 1 in the Suzuki coupling.
In the presence of 1, the coupling of 4-bromoacetophenone with phenylboronic acid yields 1-biphenyl-4-ylethanone, the expected coupling product, with almost complete chemoselectivity (see Table 1 for reaction conditions). 8 At 110°C, very high reaction rates are obtained: as a matter of fact, using a 4-bromoacetophenone/catalyst molar ratio of 200,000:1, a substrate conversion of 82% is attained in 2 h (entry 2). Likewise, high reaction rates are obtained with a variety of substrates ( Table 1) . As it is usually found in the Suzuki coupling, the presence of electron withdrawing groups on the aryl bromide enhances the reaction rate. However, the presence of such activating groups is not essential for the catalyst activity and comparable high reaction rates are obtained also with substrates bearing electron donating substituents such as methyl or methoxy groups. Excellent activity is also displayed in the coupling of phenylboronic acid with 2-bromo-1,3,5-trimethylbenzene, despite the fact that this substrate is both electronically deactivated and sterically hindered. It is worth noting that the catalyst seems air stable and that the experiments can be carried out also under aerobic conditions. 10 Encouraged by the excellent results obtained with the aryl bromides we have investigated the use of complex 1 in the analogous reactions with aryl chlorides. Regrettably, a few preliminary experiments showed that 1 is a very poor catalyst for the coupling of 4-chloroacetophenone with phenylboronic acid (entries 1 and 2 of Table 2 ).
The difference in the catalytic activity towards aryl bromides and aryl chlorides can be exploited to efficiently couple an aryl bromide with a chloro-substituted aryl boronic acid in order to obtain a chloro-substituted biaryl (Scheme 2).
At 110°C in toluene, the reaction of 4-bromoacetophenone with 4-chlorophenylboronic acid yields 1-(4-chloro-biphenyl-4-yl)-ethanone 6b;11 with almost complete chemoselectivity, the only by-product being 4,4 0 -chlorobiphenyl (ca. 1%) ( Table 2 ). The reaction rate is lower than that obtained with the unsubstituted phenyl-boronic acid, however it is still rather high and a turnover number of ca. 48,000 is obtained in 2 h. Most importantly, a total substrate conversion can be achieved increasing the amount of catalyst and the reaction time.
As a further step of our investigation, we explored the activity of 1 to synthesize corroles bearing phenyl groups at the b-positions, following the reaction pathway depicted in Scheme 3. These macrocycles have gained an increasing interest among porphyrin analogs in the last few years, 12 mainly because of their peculiar coordination chemistry, which can result in potential applications in catalysis and sensor fields.
13b From this point of view, fully substituted undecaaryl corroles have not yet been reported in the literature and their preparation can further expand the number of synthetic routes to these macrocycles, opening the way to a facile preparation of a wide range of substituted corroles. 2, 3, 7, 8, 12, 13, 17, 10, 14 was reacted with 4-chlorophenylboronic acid in toluene at 90°C in presence of 1 as catalyst, with a corrole/catalyst ratio of 40,000:1. 15 In this case, higher yields were obtained carrying out the reaction under N 2 atmosphere. The reaction was complete in 2 h, when no more starting material was observed by TLC. Reaction workup and chromatographic separation over neutral alumina afforded the copper complex of undecasubsti- tuted corrole in a reasonable yield (55%). It is worth mentioning that 1 was able to catalyze the complete substitution of the eight peripheral bromine atoms and no products of partial substitution were observed among the reaction products.
In conclusion, the iminophosphine-palladium(0) complex 1 is a highly efficient catalyst in the coupling of aryl bromides with phenylboronic acids. With an appropriate choice of the reaction conditions, an almost quantitative yield in the coupling products can be obtained. The low activity displayed by the catalyst towards aryl chlorides can be exploited to selectively couple chloro-substituted arylboronic acids with aryl bromides. Further studies aiming to extend this route to the preparation of both free base and other metallocorroles are in progress, and the results will be reported in due course. Cu: C, 69.39; H, 3.22; N, 3.81. Found: C, 69.12; H, 3.06; N, 3.69. 
